Abstract. Even though there is a formula for h 0 (X, O X (nK X )) for a canonical threefold X, it is not easy to compute h 0 (X, O X (nK X )) because the formula has a term due to singularities. In this paper, we find a way to control the term due to singularities. We show nonvanishing of plurigenus for the case when the index r in the singularity type
is sufficiently large.
Throughout this paper X is assumed to be a projective threefold with only canonical singularities and an ample canonical divisor K X over the complex number field C, i.e., a canonical threefold.
It is well known that H 0 (X, O X (mK X )) does not vanish and generates a birational map for a sufficiently large m. When X is a surface of general type,
In a case of a threefold of general type, M. Reid and A. R. Fletcher described the formula for χ(O X (nK X )) (see [1] ). Combining the formula for χ(O X (nK X )) with a vanishing theorem, we may have a way to compute h 0 (X, O X (nK X )). But it is not easy to compute h 0 (X, O X (nK X )) because the formula has a term due to singularities in a case of a threefold. However,
The formula for χ(O X (nK X )) is given as follows:
where the summation is over a basket of singularities. Although singularities in a basket are not necessarily singularities in X, the singularities in X make the contribution as if they were in a basket. For detailed explanations about a basket of singularities (see [2] , [1] ). The exact formula for l(Q, n) is as follows:
where Q is a singularity of type The following proposition is a standard application of the Kawamata-Viehweg Vanishing Theorem.
When χ(O X ) ≤ 0, for example when X is smooth minimal, p n ≥ 2 for n ≥ 4. In a general case, even though there is a formula for p n , it is not easy to compute p n without full information about the basket of singularities.
In [3] , to check the nonvanishing of p 4 , it was needed to find all the types of singularities such that Eq(b, r) ≤ 35χ(O X ), where
But, values of Eq(b, r) are given as follows:
It means that there are infinitely many points in the interval (0, 1/3] which have the same value of Eq(b, r). So, it is impossible to find all the types we want. Thus, we need to find a way to give a restriction on r. In [3] , a trick was developed in this direction. In this paper, we present another one: in Theorem 1, we give an upper bound on r imposed by the inequality p n ≤ 1. This kind of result was treated originally in [1] , but our result provides an improvement.
The following lemmas are needed to compute the plurigenus of X. 
Proof. The formula for l(1/r, n) is given above. Let's compute l(1/r, n). The difference between l(b/r, n) and l(1/r, n) is caused by the last term
